"systematic, critical analysis of the quality of medical care, including the procedures used for diagnosis and treatment, the use of resources and the resulting outcome for the patient,"' is seen by many as an inherently "good thing": an activity that by definition deserves support and encouragement. Certainly, the NHS reforms gave a blanket endorsement to audit, requiring all doctors to be involved on a regular basis. Russell and Wilson added to its stature by 'describing it as "the third clinical science, with its own theories, techniques, and literature,"2 and argued that, if undertaken appropriately audit "has the potential to deliver substantial benefits to patients and health professionals."
However, it is appropriate to stand back and view audit as just one more health technology competing for scarce healthcare resources. It is an organisational technology, well within the standard definition of technology,3 and it should be subject to rigorous assessment, in the manner now properly being demanded for all health technologies. 4 To use the terminology of the diffusion of a technology,5 audit in the United Kingdom was, up to the end of the 1980s, the preserve of the "innovators" and "early adopters. years' data, the study team concluded more skeptically that the extended audit of note keeping had failed to sustain the initial improvement in practice. '5 One of the few studies in the United Kingdom to evaluate formally the effectiveness of medical audit was set up before the reforms but reported after the policy changes.'6 17 This large study (of 62 practices and 92 general practitioner trainers) used a before and after design (with a replicated Latin square) during 1984-90 to test the impact of setting clinical standards on general practice behaviour in relation to common childhood conditions. The authors concluded that setting standards did significantly improve aspects of clinical practice, and, for at least one condition, this change in management was reflected in improved health of the affected children. But though the authors' interpretations were optimistic that the potential for the 1990s is greater than could be achieved in the North of England in the 1 980s, it is very clear that many problems were encountered in the process of setting standards and following through the full audit cycle.
Unfortunately, given the magnitudes of expenditures on audit, the lead of this early established project has not been followed in much subsequent research. A review of current or recent evaluation studies relating to audit in the hospital and community health service in England'8 identified 20 studies.
None used a randomised control or similar design; four made use of natural experiments, and the bulk were surveys. In part this is a reflection of the inherent difficulties in undertaking research on audit. The current evidence on the impact of audit is far from perfect or complete: it should, however, serve to instil a degree of caution amongst those who see compulsory audit as a certain route to improved quality of care. It also points to two sets of issues that need particular attention: the inadequate process of audit and inadequate research foundation of audit.
Inadequate process of audit All proponents of audit emphasise that it requires that a proper cyclical process be followed and that the audit loop be completed. Russell and Wilson propose a cycle of nine distinct steps for conducting scientific audit.2 But nearly all empirical studies point out the practical problems in achieving proper process and the frequency with which the process is inadequate.
Kerrison et al studied the implementation of routine audit in hospital general medicine.23 They identified several major weakness in the audit process -for example, lack of explicit and evidence based criteria, use of samples that were too small or in other ways inadequate, and failure to revisit topics and to complete the audit cycle. They also observed the frequency of organisational difficulties in planning and running audit meetings: often small problems in themselves, but each of which might reasonably be expected to diminish the impact of the audit process. They noted particularly that audit activity was still marginal: fitted in as one more task of relatively low import. The same problems have been observed in the context of maternity unit audits24: in general, audit meetings "did not usually measure up to all the recommendations of the Department of Health" and in particular, meetings were likely to be cancelled at short notice and the senior staff were the least likely to attend.
Where outcomes have been measured, inadequacy of process is frequently suggested as a factor limiting impact. Gabbay and Layton suggested that better results might be seen if greater attention was paid to certain interpersonal and managerial aspects of the medical audit process. '5 In the study of management of common childhood conditions previously referred to the difficulties of the process involved in using small groups of general practitioners to set standards were noted and the suggestion was made that better leadership and communication skills are needed.25 Indeed, the whole concept of audit as a process of peer review can be problematic at a local level where there is only a small group of peers who have to work together on an ongoing basis.23 * . .scientific audit is a complex and not easily replicable technology.
Overall, the evidence to date suggests that scientific audit is a complex and not easily replicable technology. It is not a technology embodied in hardware or software or purchaseable "off the shelf' but instead has to be created locally. Audit needs to follow a relatively complex sequence of procedures to be effective, and it entails a difficult set of organisational processes. The skills and commitment necessary to achieve these are not readily available in many of the contexts to which routine audit has now been diffused.
Inadequate research foundation of audits Criterion based audit requires that practice be assessed in relation to agreed criteria or guidelines. But for many aspects of medicine the evidence base for such guidelines is either completely lacking or not readily available to audit practitioners. It has been suggested that audit should be seen as the final step in a good clinical research programme: "good audit is only possible when clinical interventions and innovations are based on good clinical evidence. "26 Most local medical audit has been shown to be criterion based, and the basis for the criteria adopted in local audits may be weak or even arbitrary.23 This means that those whose behaviour does not meet the criteria may, with justification, be unwilling to change to be consistent with criteria based not on firm evidence but on beliefs they do not share. And even if behavioural change occurs, without a good evidential basis for the criteria there is no way of knowing whether the change can be expected to be beneficial. The question of why change does, or does not, occur is fundamental: it has been suggested that the missing step in the audit cycle is to identify the underlying reasons why standards are not met.27 One factor may well be the perceived credibility of the standards.
The alternative response to the absence of research underpinning for audit is to turn audit into a research process and to use this research to establish criteria for subsequent audit processes. This has been a particularly common strategy when funds for local "audit" have been relatively easier to obtain than funds for local research. Such "audits" may or may not be good research: a recent paper on cataract surgery randomly allocated patients to day or inpatient surgery, yet called itself a "prospective audit. "28 Many of the audits undertaken nationally under the auspices of the royal colleges or professional societies do not involve randomisation but do collect case series data from which to generate hypotheses about the appropriateness of the characteristics of the care provided.29 Thus the value of much local audit is limited by the lack of research underpinning, and much regional and national "audit" in practice focuses on the prior step of trying to provide an evidence base against which to set standards or guidelines.
Conclusions
There is no good reason to adopt audit as an act of faith: although it is easy to share the view that audit seems a priori to be a laudable activity, it is no more obviously beneficial than an unproven drug or procedure. We would be appalled if substantial funds had been top sliced from monies for patient care to ensure the rapid diffusion throughout the NHS of a new, and largely unproved, diagnostic technique. But this is the equivalent of what has happened with medical audit. This is not a criticism of those enthusiasts who are trying to make audit work but of the unquestioning policy context in which their work is located.
The limited evidence available does suggest very clearly that the process necessary for good audit is difficult and not easily replicated and maintained over time without appropriate skills and enthusiasm. The relation with research also clearly needs more thought and attention. But rather than linking the diffusion of audit to the generation of the necessary evidence on its effectiveness and on how to maximise that effect, policy has been to earmark funds so that diffusion could proceed without hindrance even from the need to justify the resources that are devoted to it. The new funding arrangements for audit3 may go some way to improving matters by involving purchasing authorities in determining how audit monies will be spent.29
But even with these changes, the increasing demands for the thorough evaluation of this technology called audit3 32 
